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(57) [Abstract] 

[Purpose] To provide a switching device that 
supplies a great deal of information without the need for 
selecting commands . 

[Construction] A switching device 1 outputs 
electrical signals responsive to an op erational amoun t (cmtp* 
a n operational time of a switch, and feeds the electrical 
signals to an information processing device 7. The 
switching device 1 includes a switch 3 which generates a 
signal relating to the operational amount when the switch 3 
id operated/ and a signal output means 5 which converts the 
signal relating to the Operational amount into a signal 
relating to the operational tim6; A blitton 14 is vertically 
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movably supported on a cover 13 of thi switch 3. A movable 
contact 15 is secured to the bottom end of the button 14, 
and is always upwardly urged by a coil spring, etc. The 
movable contact 15 is fabricated of an electrically 
conductive rubber G having a constant resistance. 
Semicircular conductors 18 and 18 with a spacing 19 
interposed therebetween face the movable contact 15, and are 
arranged in a generally circular layout. The switch 3 
outputs a chang e in resistanc e between the two semicircular 
conductors 18 as the signal relating to the operational 
amount and a signal output means 3 outputs the signal 

i 

relating to the operational time. 

i 

! 

i 

[ CLAIMS ] 

[Claim 1] A switching device comprising a switch 
which outputs a signal relating to an operational amount 
when the switch is operated, and a signal output means which 
outputs an electrical signal relating to an operational time 
based on the signal relating to the operational amount of 
the switch. 

[Claim 2] A switching device according to claim 1. 
wherein the switch comprises a movable contact formed of an 
electrically conductive rubber and fixed to an operation 
button; conductive fixeid contacts arranged in a circular 
configuration with a gap interposed therebetween in a 



position facing the movable contact, a resistance measuring 
unit which measures a resistance from: the conductive fixed 
contacts, and an A/D converter unit which converts an analog 
quantity from the resistance measuring unit into a digital 
signal. 

l Claim 3] A switching device according to claim 1, 
wherein the switch Includes a movable magnet fixed to an 
operation button, a fixed coil including a coiled conductive 
wire fixed in a position facing the movable magnet, an 
operational amplifier which amplifies a voltage generated in 

! the fixed coil, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 

\ digital signal. 

[Claim 41 A switching device according to claim 1, 
wherein the switch includes a movable electrode fixed to an 
operation button, a fixed electrode fixed in a position 
facing the movable electrode, a means for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
.digital signal. 

[Claim 5] A switching device according to one of 
claims 1, 2, 3, and 4, Wherein the signal output means 
comprises an operational time detector circuit which 



<„n*l relating to the operational amount 
converts an analog signal relating 
o£ the switch into a digital signal relating to the 

operational time. 

.Claim «, A -zoning device according to claim 5. 
h eln the operational time detector circuit con-prises a 
which detects that a, analog signal rel.tin, to 

. switch becomes equal to or 

the operational amount from the switch d 

„ *«rmined value, a maximum value detector 
larger than a predetermined vaiu 

. detects that the analog signal reaches a 
circuit which detects um 

» „,,->, is set by an output signal 
a fliDflop which is set ^jf 
maximum value, a mp" t> . 

. , ,nd reset by the maximum value detector 
from the comparator, and reset y 

circuit, and a timer which is stopped by an output of 

fllPflOP iclaim 7, A switching device according to claim 1. 
herein the switch comprises a ttepesoidally shaped. 
Ttrically conductive, movable rubber contact fixed to » 
operation button and d rixed contact assembly compo^d 
olurality of regularly spaced electrodes in a position 
in movable contact, and whe^ a digital quantity 
Itlng to the operational amount is loutput in response 

T.J* — - - — ^ c T otive mx *~ 

.in contact with the electrodes. | 

, .Clai* 81 A switching device according to claim 1. 

W the switch ^s ^ . 

.metrically conductive, movable rubber contact 



na a fi*ed contact assembly composed of a central 
button and a fix the assembly in a position 

eXectrode Placed in tbe center* * ^ 
facing tbe movable contact, and a *~*J 

w, rings of electrodes centered on the centr 
spaced rings operational 
and Wherein a digital q ua„tlt y relet ^ ^ ^ 

amount is output in response to a con ^ 
electrically conductive rubber contac^ 

i 

electrodes. ^ accord ing to one of 

[Claim 91 A switching device acc 

, „i on tout means comprises 
, , 7 and 8, wherein the signal . output m 

Ter Uol time detector circuit -ich converts a 
^Hantlty relating to tbe optional amount into a 
algi tal signal relating to the operational Ume 
,Claim 101 A switching device according 
serein the operational «- detecror circuit includes an 
action processing device which convert* ^ X 
,uantity relating to the operational amount into 

slg nal relating to the operation*! time. 

retailed Description of the invention,- „ 

[0001] 

technical Field of the invention, The prese- 

i ,„i™, and. in particular, to 
invention relates switching devices 

, ^ use in a gamejnaohine. More 
switching device for uj>e_ln__g__- - swlt ching 
apeclfically. the present invention relates to a 
*«Hna which is applied to a pugh button switch, etc. 



arrange d on a control panel of a gS^ohine. for 

* ^aracter presented on a 
controlling the operation of a character 

screen of a display unit. 
[0002] 

ascription of the -late* — Unexamined 

[Descrxy OQ113 discloses this 

Patent Application Publication No. 63-29113 

sort of switch device. This conventional switching 

aetfi ce relates to a noose, which includes a hotton to he 

device re Dreaaaca=afinS or which outputs an 

pressed down by a finger, a Disssui6=a^ 

an alog signal having a different value in response to 

f orce applied on the hutton. and an a/0 converter for 

r 8 acting en the hutton is weaKer. distal data having a 
SBall6 r value is output. When a fhrce acting , on the .hutton 
t s stronger, digital data havl*, a larger value is output 
l0 003, Besides inf option relating to an on and 

stat e of the hutton. the switching ueVlce 

nation as to the ^^ZrZ — 
button to an infortnation processing device. Th 
P ir S sing device thus can perfo™ a variety of processes. 
[0004] 

lProW e^to he solved by the Invention, as elreedy 
^cussed! the ahove.rafere.ced switching device outputs. • 
» infor-lon P-es-g ueVlc. the - 
-„d off state of the button «u the 
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pressure acting on the button. If a user attempts to output 
another piece of information, the user must input and seiect 
another command on the screen of a display of the 
information processing device and then must press the button. 
Thi S inconveniences the user. The information allowed to be 
input is limited to the information relating to the on and 
off operation of the switch and the pressure applied on the 
button. 

[00051 in a game machine as one of the information 
processing devices, the user operates the button arranged on 
the control panel, thereby controlling the operation of the 
character. If the user controls the operation of the 
character in response to the magnitude of the pressure 
applied on the button only, the mode <jf operation of the 
character is limited. There is a need; for causing the 
character to move in response to the dpeed at which the 

button is pressed. 

[00061 To resolve this problem, it is the object of 
the present invention to provide a switching device which 
presents more pieces of Information without the need for 
selecting commands. 

[0007] 

,„eans for Solving the Problemsl TO achieve the above object, 
a switching device of the present invention includes a 
switch which outputs a signal relating to an operational 



_t — - switch « operated. 4. » ° > 

m eans which ou^s an electrical sigLl "latlng o 

operational ti»e based - «- -r 11 f 61atlnS W 
operational amount of the switch. j 

(0008, The switch of the switching device of the 
resent invention includes a movable contact fot.ee of an 
electrical* conductive rubber and fixed to an operation 
bu tton. conductive fixed contacts arranged in a circular 
configuration with a gap interposed therebetween in a 
position facing the movable contact, a resistance measuring 
lit which measures a resistance from the conductive fixe 
.cutsets, and an converter unit which converts an an .g 
entity from the resistance measuring unit into a digital 
signal. 

100091 The switch of the switching device of the 
pr esent invention includes a movable magnet fixed to an 
operation button, a fixed coll including a colled conductive 
wlr e fixed in a position facing the movable magnet, an 
operational amplifier which amplifies a voltage generated 
the fixed coll. and an A/0 converter which converts an 
analog guantlt, from the operational amplifier into a 

\digltal signal. 

[OOiO] The switch of the switching device of the 
present invention includes a »bvnble electrode fixed to - 
operation button, n fixed electee fixed in a position 



facing the movable electrode; a means .for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

[0011] A signal output means of the switching device 
of the present invention includes an operational time 
detector circuit which converts an analog signal relating to 
the operational amount of the switch into a digital signal 
relating to the operational time. 

[0012] The operational time detector circuit of the 
switching device of the present invention includes a 
comparator which detects that an analog signal relating to 
the operational amount from the switch becomes equal to or 
larger than a predetermined value, a maximum value detector 
circuit which detects that the analog signal reaches a 
maximum value, a flipflop which is set by an output signal 
from the comparator, and reset by the maximum value detector 
circuit, and a timer which is stopped by an output of the 
flipflop. 

[0013] The switch of the switching device of the 
present invention includes a trapezoidally shaped, 
electrically conductive , movable rubbe;r contact fixed to an 
operation button and a fixed contact assembly composed of a 



, tetrodes in a position 
facing the movable contact. ^ to 

— - - n"» — — — ■ 

a contact area of the 

ln contact w A th the e^o- ^ ^ ^ 

t0014 ' ™ Tee seml-sphericall, shaped, 
present invention Includes ^ ^ ^ .„ 

butt on ana a - ^ rf in a position 

el ectrode placed in t ^ ^ regularly 

f acin 3 the movable ccntact. ^ ^ 

sp aced rings - -~»~ ^ j g to the optional 
an d wherein a digital " contact area - the 

— * *« 0 " tPUt ln contact in contact with the 

eiectricallY conductive rubber 

electrodes. of ^ switching 

d evice of the present inven ^ 

sector circuit which converts . ^ ^ 

t0 fhe operational amount Into a dig! 

the operational time. otor olrou it of the 

resent initio * ^ rBlat ing to the 
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operational time. 
[0017] 

[Operation] When an operation j switch is operated, 
the switch generates a signal responsive to an operation of 
the switch. The operational amount of the switch is then 
fed to a subsequent processing device* The signal output 
means outputs electrical signals relating to the operational 
time based on the operational amount of the switch. A game 
machine controls the distance of travel and travel speed of 
a character based on the electrical signals relating to the 
operational amount and the operational time from the switch. 

[0018] When the electrically conductive movable 
rubber contact comes into contact with the fixed conductive 
contacts which are insulated from each other and are 
arranged in a generally circular layout, the electrically 
conductive rubber is deformed, and the resistance between 
the two conductors changes. The resistance change is 
converted into a voltage value. Which is treated as an 
electrical signal representing the operational amount, of the 
switch. The signal output means produces an electrical 
signal representing operational speed information, based on 
•the electrical signal representing the operational amount of 
the switch. 

[0019] When the movable magnet approaches the fixed 
coil in the switch, a voltage JL6 generated in the fixed coil 
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l1o T his voltage is an 
4nht Handed screw rule, mxs 
throu gh the rig *~ g ^ Qperational o£ t he 

eieotr ;r *z -~ — — the eieotrioai 

speed information . ^ , . 

[0 020] The switch inolo represe „t 
, „ de and a charge supply »>«ns. Let 
£1Xed 6 Z - — e electa an, the «_ 

^ 71 a P^ the distance hetween the m c.a b le 
electrode, d rep represent a 

* the fixed electrode, and e rep 

elect rodes. and a 

Electric constant between the 

r6 Cis OsS/d. When the operation 

ele ctrodes. the 
changes the distance d between ^ 

r also changes. In response, the sig 
capacitance C also ch result ing in the 

voltage thereof, thereDy *- 
me ans changes the 0] j erat ional amount and 

electrical signals representing Ij 

operational speed. J 

[0021] ^ sl gnal output — n- i-clud 

„4,-™lt which converts the analog 
operation ti» detector circuit. ^ 
sl gnal relating to the cperatlonal a^cunt or t 

a digital signal. _ j ^ sets 

■00221 The operational tl»e det 

detedts that the analog 

> -:r.r. - - 

signal relating predetermined value. 
*m,al to or greater than the S 



and resets the f lipflop when the comparator detects that the 
analog signal reaches the maximum value. In this way, the 
rising edge of a first half of the analog signal is detected, 
and the time of the analog signal is counted by the timer, 
and the operational time is thus detected. 

[0023] When the t rape zoidally I shaped, electrically 

conductive, movable rubber contact is i put into contact with 

I 

the fixed contact assembly composed oi the plurality of 
regularly spaced electrodes in a position facing the movable 
contact in the switch, the electrically conductive rubber is 
deformed and comes into contact with ^ach electrode. In 
this way, the contact area of the electrically conductive 
rubber with each electrode changes. A change in the contact 
area becomes a signal representing whether the electrically 
conductive rubber is in contact with Or out of contact with 
the electrode,, and the signal is a digital signal 
representing the contact state of the plurality of 
electrodes . 

[0024] When the semi -spherically shaped, 
electrically conductive, movable rubber contact is in 
contact with the fixed contact assembly composed of the 
^central electrode placed in the center of the assembly in a 
position fading the movable contact, and the plurality of 
regularly spaced rings of electrodes centered on the central 
electrode, in the switch, the electrically conductive rubber 



is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
A change in the contact area becomes a signal representing 
whether the electrically conductive rubber is in contact 
with or out of contact with the electrode. Since the 
plurality of electrodes are employed, the signal is a 
digital quantity response to the contact area of the 
electrically conductive rubber. 

[0025] The signal output means includes the 
operational time detector circuit which converts a digital 
quantity relating to the operational amount into a digital 
signal relating to the operational time. 

[0026] The operational time detector circuit may 
include an information processing device, such as a computer, 
which converts a digital quantity relating to the 
operational amount into a digital signal relating to the 
operational time using a software program. 

[0027] 

[Embodiments] The embodiments of the present 
invention are now discussed, referring to the drawings. 
<First Embodiment > FIG. 1 is a block diagram of ah 
information processing device to which one embodiment of the 
switching device of the present invention is connected. 

[0028] The switching device 1 jshowh In FIG. 1 is 
designed to output electrical signals ^relating to the 
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h ump of a switch. 
, »nd the operational time ot 

The switching device - ^ ^ ^ 

nation processing device ^ ^ 

formation processing devi operat ional 
res ponsive to the operational amount 

^onnt of the switch. lnclud es a switch 3 

100251 The -Tr^ri— - - 

whi ch ontpnts an '^ ^^ an4 . signai output 
op eretional amount when it ^ ^ 

m eans S which produces a slgna ^ 
tlm e o £ the switch haseo on the^^ ^ 

t0 the operational amount o ^ 

..03.1 The switch 3 in - able contaot 15 . a 

^ 13 a button 14. a moy* 
-h as a cover ^ ^electrical 

flxe d contact - » anit n ana an 
components such as a r 

A/D converter 22. _ ^ ^ ^ ^ s „ ltoh 3 are 

<003il «>e mechanical ^ ^ 

pranged as follows. The cover ^ ^ ^ 

a „ loe body of the switch 3. 
forming a device do y ^ ^ aho<m . The 

vertically movably supported on^ ^ ^ ^ oon trol end 
;..,, top side Portion of th« > „ bottom end of the 

B ° Vable ^ U te always urged b, an unshown coll 
button 14. The button . Qf a seml . 

etc. The movable contact 15 



spherical, electrically conductive rubber G. The 
electrically conductive rubber G has a constant resistance. 
Semicircular conductors 18 and 18 arranged with a spacing 19 
interposed therebetween in a generally disklike 
configuration are placed in a positioii facing the movable 
contact 15. The resistor 17 is connected in parallel with 
the semicircular conductors 18 and 18 1 The resistor 17 is 
also configured with one thereof grounded, and with the 
other end connected to one input terminal of the resistance 
measuring unit 21 of a signal output means 12. 

[0032] The electrical system of the switch 3 is 
constructed as follows. The resistance measuring unit 21 is 
configured with one input thereof connected to the other end 
of the resistor 17, and with the other input terminal 
grounded. The resistance measuring unit 21 thus detects a 
change and a rate of change in the resistance between the 
semicircular conductors 18 and 18. The output terminal of 
the resistance measuring unit 21 is connected to the A/D 
converter 22. The A/D converter 22 converts the resistance 
and the rate of change in resistance per unit time from the 
resistance measuring unit 21 into a digital signal. 

10033] The output. terminals of the resistance 
measuring unit 21 are connected to the input terminals of 
the signal output means 5. The signal output means 5 
receives an electrical analog signal responsive to the 
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tton 14 from the resistance 
operational amount of the ^ ^ ^ produces 

ro easuring unit ,X. - ° J , tlroe hased on 

digital — ""^responsive to the operational 

- eieotricai ^r:rritai ~« - - — x 

— ■ °T - output terminals or the signal 
terminals thereof ™ ^ ^ ^ „ of the 
output means 5 are ^ slgnal 
formation processing dev c ^ ^ ^ _ cpu „ 
.elating to the operational time 

tnrough the interface 72. ^ , outputs 

(003 « T he W convert ^ ^ ^ 

. aigital signal in a parall ^ to pa rallel 

terminals of the a/0 -vert- ^ ^ ^ 

input an. output terminals o f the 
information processing dev o lnfo rmatlon 

l00 , 5] in this — n roa interface 72 
pro cessing device 3 includes 

only as shown, hut in practice J _ § a 

— s r"— -4-— 

display unit. 

quired for other processes. ^ ^ , speolfic 

:»« * ^ out p U means Kefernng 
circuit arrangement of the s« ^ Qperatlonal 

to „0. , ~ ^atl^n^^- 
. circuit 51. *» «T -i 
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circuit 51 includes a comparator 52, a maximum time detector 
circuit 53 , a flipflop 54 , and a timer 55. The output 
terminals of the resistance measuring unit 21 are connected 

to the input terminals of the comparator 52 and the maximum 

j 

time detector circuit 53. The resistance-voltage converter 
circuit 1 supplies an analog operatioiial amount signal to 

! 
i 

the comparator 52 and the maximum tirn^ detector circuit 53. 

j 

The output terminal S of the comparator 52 is connected to 
the set terminal of the flipflop 54. ^he output terminal of 
the maximum time detector circuit 53 is connected to the 
reset terminal R of the flipflop 54. The flipflop 54 
receives, at the clock terminal CP thereof, a drive clock. 
The non-inverted output terminal Q of the flipflop 54 is 
connected to the disable control input terminal of the timer 
55. Only when the output terminal Q is at "1", the timer 55 
is operative. The inverted output tertninal RQ of the 
flipflop 54 is connected to the reset terminal of the 
maximum time detector circuit 53. 

[0037] The timer 55 is constructed as follows, for 
example. The timer 55 includes a reference clock generator 
circuit 551, a gate 552, and a counter 553. The output 
^signal at the non- inverted output terminal Q of the flipflop 
54 is fed to one input terminal of the gate 552, and the 
output terminal of the reference clock generator circuit 551 
is connected to the other ihpxit terminal of the gate 552. 



The output terminal of the gate 552 isk connected to the 

i 

input terminal of the counter 553. j 

[0038] The embodiment thus constructed is discussed, 
referring to FIG. 1 through FIG. 4» FIG. 3 shows resistance 
characteristics of the switching device with respect to the 
operation of the switching device. The abscissa represents 
time, while the ordinate represents resistance. FIG. 4 
illustrates the relationship between a change in voltage and 
a signal relating to the operational time, wherein the 
abscissa represents time while the ordinate represents the 
change in voltage. 

[0039] When the button 14 is pressed downward 
against the urging of an unshowh coil spring in the 
switching device 1 thus constructed, the electrically 
conductive rubber G of the movable contact 15 comes into 
contact with the semicircular conductors 18 and 18 of the 
fixed contact 16. The semicircular conductors 18 and 18 are 
connected to each other through the electrically conductive 
rubber G of the movable contact 15, and the resistant 
between the semicircular conductors 18 and 18 becomes 
smaller than the resistance of the resistor 17. When 
further pressed into contact with the semicircular 
conductors i8 and 18. the electrically conductive rubber G 
of the movable contact 15 is deformed. The contact area of 
the electrically conductive rubber G of the movable contact 
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a and the contact resistance o£ the 
15 ls increased, and _ ^ 

^/1.,,-tive rubber G having 
exectrlcau, conductiv ^ ^ ^ 

*H+h the semicircular cu 
resistance with ^ ^ ^ ^ ^ o£ the 

gradually decreases. ele ctrically 
relationship between the —t ar ^ ^ ^ 

, rubber G with the semicircular 
conductive rubber resistance 
18 and the resistance value measured b Y 



measuring unit 21. 
[0040] 
(Table 11 



u1 . the resistance sum Ro 

^ " Tthe listen, end the 
- the resistance of the re* 
ls the sus. or electtloally conductive rubber 0. 

contact resistance ot the , 

- — " R j^ 6 8Uln Ro jhanging in this way is 
100421. The resistance ' pIG . 3 shows 

.„, moe measuring Unit 21. 
assured by the resistance ^ ^ pl( . 

the resistance sum Ro. A P° 
the change in the r which the operational 

^.ount is snail while the ^ 

change -^M^*^ 3 ~ 

opera^Ot^ at. 1. ^ ^ ^ i8 

an operational enable, *» ^ ^ ^ , change ARb 

~4-nno.fi sum *o lfi lars*' 
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i 

, x ~* ika 3 shows an 
, chort A portion (o) of TIG. 
time A- — • » ■ ational ^ is 

operational example. In ARc 
while the operational speed is fast. 

in the resistance son, Ro is larg 



time Ato is shorr. me4s arlng unit 21 

l00 43l vmen the resistance measuri g 
the change in the resistance sum Ro. the 
measures the chang „„ lt ace : responsive to the 

r>\ aenerates a voltage. rw 
assuring unit 21 g« resistance sum Ro. This 

change in the resistance or the resi ^ ^ ^ 

, „ ft „tains as information as 
a „alog signal contains. ^ ^ ^ 

„„n, no a. change AR, time o 
distance sum Ro. ^ The 

integral or change * ^ ^ 21 ls 

output voltage from the rests ^ 

, . .... „ digital signal by th<J ' 
converted into a a g resistance 

l00 441 The analog signal output 

lt 2 1 is fed to the comparator 52 and the 
measuring unit slgnal 

max imum sector -- » Bo - orator =2 

-V:rr^uCo, the comparator "rea^ 
outputs X • «h fiipfiop M outputs x . 

■ 1". the fllP«°P M is set. s52 
^ timer ,5 is thus ^-^ ^ the reference 
^ ^Lnr^ counter 553. The counter 

553 counts the rexe outputs "1 

. Vors the input ah&lbg signal, ana 
circuit 53 monitors the x e 
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« detects a voltage smaller than the mediately 
wh en It detects ^ 54 ^ 

preceding input voltage. In this way. 

.. .,,.„ -n" at the non-invertea 

* The f lipf 1°P 54 ° ut P ats 0 
reset. The ij-j-v " ,.,_„ 55 The gate 

, terminal Q. thereby stopping the timer 55. 
output terminal u. counter 

552 ls closed, and no reference clocK 

3 xn this way. the counter 553 measures time o* - 
ional at the rising edge side. The fUP«oP 
M ; P 1T t - inverted-output terminal which is 

7 -et the maximum «- —tor circuit 53. and the 
switching device 1 is now ready for the detection of the 

next maximum value. 

,0045, The digital signal obtained from the a/0 

ter 22 and the digital signal obtained fro. the timer 
converter 22 ana u 

„ c nrp input to the uru 
cc «<= i-he signal output means 5 are inpu 

55 of the sig used as a game 

through the interface 72. When the CPU 

Hine a character is moved by a distance of travel 
machine, a char reslst ance. based on 

.responding to the change AH in the _ ^ ^ 

ap m the resistance of the resis 
the change AR m 1:116 *■ he 

. „™« i. «* — " ""■ 



« of the butto. 14 includes the change in the 
operation of the d 

the time segment for the change, an 
operation, & ^ embodime nt, 

operational amount in^ ^ ^ 

the information processing devi 

processes. 5 is a block diagram 

100471 <Second Embodiment > FIG ♦ 

connected to the motion -—J ^ descllbed 

seoona — «— . — nts iae "n « — 

ln connect wit, the first estoodimedt are 
the sa^e reference — 1-- ^ ^ „, , ls 

[0048) A switch^ devi J „■ 
d esigned to output electrical 

operational — - °- atl °" d " te e «- 

/ ta is electrically connected to tne 
device t electrical signals 

processing device 7 to feed operatlonol time to 

operational amount ana op 
responsive to an op pitching device 

the information processing device . gnal 

4 3a which outputs an elect* ^ 
la includes a switch 3a . switch 3a whe n 

«««rational amount of tne sw. 
responsive to an operatic ^ ^ ^ 

the switch 3a is operated. . . _ ^ o{ the 

■which Produces a signal relating * to the 
^tch 3a hased on the electrical signal r 

operational aaount of the ^ & ^ 
,00491 The switch 3a includes a 



a * fixed 1 coil 16a. The cover 

- > — — ^ :tl l boay - . 

,3 is an external frame forming a a 

»„n 14 is vertically movably supported on the 
ua . The button 14 , £rom 

«rh« second embodiment is 
cover 13 as shown. The , fixed 

4- in that the movable magnet laa 
the flrst embodlme n - wrst ^ seconfl 

to the bottom end o, th ^ m ^ ^ 

e^diment. are ~- ~ ^ ^ ^ 
ur8 ed upwardly by ^ ^ ^ bottom 

nagnet 15a Is aligned so that 

,, =.„ s oole at the top end thereof. 
ena thereof and » S P ^ ^ ^ _ 

wm o : « ; in a posltlon £aclng 

1 Je having an insulator coating In a spiral 
^ ror 1 a coll , figuration. Both ends of the 

C °" :Tl a are connected to both input terminals of an 
flX ed coll » , « ouipat o£ operatlonal 

operational amplifier 21a 

4.«/i fo the A/D converter 22. m« 
,.,, flr 21a is connected to tne a/ 

1 ^l«ier ala has the Inverting Input tergal 
national ^ - ^ ^ ^ „ oth ends of 

" 7 m connected. The operational amplifier 
the fixed coil 16a are 

4* *he voltage and the rate ^ 
. <f i flB a change in tne yoiv»» 
<2la amplifies a on » output of 

« 4Hxed coil - 16a. ine *^ 

, oHi , a place in the fixeu w** 
change taxing /D 
i -mniifier 2la 18 oohheoted to the a/d 
the operational amplifier ^ 
... .. The A/D converter .22 converts a ch 



voltage value from the operational amplifier 21a into a 
digital signal. The A/D converter 22 outputs the digital 
signal in a parallel format. The parallel output terminals 
of the A/D converter 22 are connected: to input and output 
terminals of an interface 72. 

[0050] The construction of the signal output means 
5a is fully identical to the counterpart in the first 
embodiment, and the discussion thereof is skipped. The 
information processing device 7 is also fully identical to 
that in the first embodiment, and the discussion thereof is 
also skipped. 

[0051] When the button 14 is pressed downward in the 
switching device la, the movable magnet 15a approaches the 
fixed coil 16a. In response to the spee d of the button 14. 
a voltage is generated in the fixed cciil 16a through the 

i 

right-handed screw rule. The voltaije increases or decreases 

j 

in proportion to the speed of the downward motion of the 
button 14, and a change in the voltagei is amplified by the 
operational amplifier 21a, and is theri converted into, a 
digital signal by the A/D converter 22. The digital signal 
is then fed to a CPU 71 through the interface 72 in the 

.. i 

information processing device 7; 

[0052] An operational time detector circuit 51 in 
the signal output means 5 obtains A digital signal relating 
to the speed of th6 button i4 when pressed, from the change . 



,-ace The digital signal rllating to the 

:zz - - - - - - «j~ ■ - ~— 

i i 

,„,,, The CPU 71 in the motion processing 
aevloe , performs a varietv of process using the digital 

nl /elating to the ebove-ref eren^ed Rational amount 
Z operational time. * the CPU „ is applied in a game 

described in connection 
machine, the same process as that descrl 

with the first embodiment is performed. 

,0054, Since the information relating to the 
operation of the button U includes the change in the 

^.oni- for the change, and tne 
operation, the time segment 

operational amount in accordance with the 

the information processing device Can perform complex 

T««. <Thlrd Embodiment ». . * • «-* «— 
of . third embodiment of the switching device which is 

cted to the information processing device. In the 
connected to th ldent i oa l to those described in 

third embodiment, components identical _ 
connection with the first embodiment .re designated 
same reference numerals. ptg 6 Is 

|MM ] A switching: device lb shown in FIG. 

operational -mount and operational 

oevlce lb is electrically coated to the 



« device 7 to feed the electrical signals 

- — r;::;r ir:i ... • \ 

aevice lb inches a switch 3a which outputs an electa 
g nal responsive to an operational amount of the swrtch 3 
r he switch 3a is operate*, and a si 8 nal output means 5a 
les a signal relating to operational time or the 
„nich produces a slg . slqnal responsive to the 

swl tch 3a based on the electrical signal 
operational amount of the switch 3a. 

,0058! The switch lib includes a cover 13. 
l4 a movable electrode 15b. and a fixed electrode 16b. 

1 third embodiment is identical to the first embodiment^ 

Z the cover 13 is an — ~ ' ~ ^ 

o£ th6 switch Uh. and that the hutton 14 is vert - - 

^ — - trjr ^tTthat 

^ *A~<* n + <s different from tne i"» 
embodiment xs „, ^ ^. he 

hle electrode 15b is fixed to the hottom end of 
the movable electr eBb odl»ent,.in that 

. n hot is identical to the first en. 
button 14. but electrode 
... ii is always upwardly urged. The rrx 

the button 14 is alway__P el eotrode 

In a position facing f>e movable e 
16b is arranged in a p J of reach of the fixed 

The movable electrode 15h Is out, of reach 
" lie .„ even when the movable electrode 15b is pressed 

ir Strode 1. are chafed by » unshown direct current 



power supply so that the movablfe electrode 15b is positively 
charged while the fixed electrode 16b is negatively charged. 
The movable electrode 15b is connected to the non-inverting 
input terminal of an operational amplifier 21b of the signal 
output means 12b while the fixed electrode 16b is connected 
to the inverting input terminal of the signal output means 
12b. The output terminal of the operational amplifier 21b 
is connected to the A/D converter 22. 1 The operational 
amplifier 21b is configured with the ^on- inverting input 
terminal thereof connected to the movable electrode 15b and 
with the inverting input terminal thereof connected to the 
fixed electrode 16b, and amplifies a capacitance change 
responsive to a change in the spacing ; between the movable 
electrode 15b and the fixed electrode j 16b and a rate of 
capacitance change in the form of voltage. The output 
terminal of the operational amplifier j 21b is connected to 
the A/D converter 22. The A/D converter 22 converts the 
voltage signal of the capacitance and the rate of change of 
capacitance per unit time from the operational amplifier 21b 
into a digital signal. The A/D converter 22 outputs the 
digital signal as a parallel signal. The parallel output 
•terminals of the A/D converter ^ are connected to parallel 
input and output terminals of the interface 72. 

[0059] A signal output means 5b is identical in 
construction to the counterpart in the first embodiment. 
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<n*i of the signal output means 5b is 
Th e input terminal of « operatio nal 

v . to the output terminal of the op 

co rr r r — - - si9nai ° utput 

- I are connect to parallel -put ana output 
T Ice - S— «- jessing aevice 7 is 

[00601 vmen the button 14 is pre 
, aevice lb. the spacing between the movable 
switching aevice 10. nar rowea. 

„ , lb ana the f ixea electroBe 16b is na 
electroae 15b ana cfnee the 

u..™ therebetween. Since me 

capacitance increases lMtrode 15b and the 

to the spacing between the ^ „ 

««. electroae 16h. The change U, «- J 

. ^ 4«*-o a voltage change by the ope 
converted into, a vol g b by 

is then converted into a axg 
9ib The voltage is weu 

22 The aigitai signal is then 
the A/D converter 22. Tne a s 

a to the CPU 71 through the Interface 72. 
—"i: 1 signal output ,ean, - : — « ~ 

mutton 14. calculates a change .in th P 
sp?e a. ^ outputs the operatic change in 

" 19nai: .0062, The two aigitai .iohals are *. to the CPU 71 
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through the interface « in the information P«~ ^ 
aev.ce 7. The CPU n performs a variety of processes. For 
e ample, if the « n is employed In a game^chine ~ 
CPU 71 performs the same process as that perfor.ec in 

first embodiment. 

,00631 Since the information relating to the 
operation of the hutton 14 include* the change in the 
operation, the time segment for the change. and the 
operational amount in accordance with the third embodiment. 
the information processing device can perform complex 

processes. diagram 
10064] <Fourth Embodiment) FIG. 7 is a 01 

of a fourth embodiment of the switching device which is 
connected to the information processing device. Xn the 
fourth embodiment, components identical to those described 
L connection with the first embodiment are designated with 
the same reference numerals. j 

[00651 A switching device 1c shown in FIG. 7 
eesignea to output eleotrlca, signals ^pensive 
operational amount an, operational t^e. The switching 
ae vlce ic is electrical!, connected t, the information 
processing device 7 to f eed the electrical signals 
response to an operational amount and operational time 
the information processing aevlce 7. 

,0066, The switching ce*«.oe 1c includes a switch 
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which outputs an electrical signal responsive to an 
operational amount of the switch 3a when the switch 3a is 
operated, and a signal output means 5d which produces a 
signal relating to operational time of the switch 3a based 
on the electrical signal responsive td the operational 
amount of the switch 3a, j 

[0067] The switch 3c is constructed as follows. 
Specifically, the switching device Iciincludes a cover 13, a 
button 14, a movable contact 15c, andja fixed contact 16c. 
The fourth embodiment is identical to the first embodiment 
in that the cover 13 is an external frame forming a device 
body of the switch lc, and that the biitton 14 is vertically 
movably supported on the cover 13 as shown. The fourth 
embodiment is different from the first embodiment in that 
the button 14 has a movable contact 15c fixed to the bottom 
end thereof and formed of a trapezoiddlly shaped, 
electrically conductive rubber G. The electrically 
conductive rubber G has a bottom face inclined from a small 
thickness portion at the left hand side to a large thickness 
portion at the right hand side as shown. As in the first 
embodiment, the button 14 is always upwardly urged by an 
•unshown coil spring, etc... A fixed contact assembly 16c is 
arranged in a position facing the movable contact 15c. The 
fixed contact assembly 16o includes a plurality of 
electrodes 16ol, 16c2, 1663; 1664, and 16c5 with constant 
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spacings 19cl between 16cl and 16c2, 1.9c2 between 16c2 and 
16c3, 19c3 between 16c3 and 16c4, and 19c4 between 16c4 and 
16c5. The electrode 16cl is grounded, while the remaining 
four electrodes 16c2 f 16c3, 16c4, and 16c5 are connected to 
an interface 72 in the information processing device 7. In 
this way, a four-bit digital signal is output from the these 
electrodes. The interface 72 receives a clock CLOCK. 

[0068] FIG. 8 is a circuit diagram showing the 
construction of an operational time detector circuit 51c of 
the signal output means 5c. In case of the four bit digital 
signal, the operational time detector circuit 51c includes 
three exclusive OR (EXOR) gates 56 , 57, and 58, three 
flipflops 59, 60 , and 61, three AND gates 62, 63, and 64, an 
OR gate 68, and a timer 55* 

[0069] The electrode 16c2 is connected to one input 
terminal of the EXOR gate 56 , and the electrode 16c3 is 
connected to the other input terminal of the EXOR gate 56. 
The electrode 16c3 is connected to the reset terminal of the 
flipflop 59. The electrode 16c3 is connected to one input 
terminal of the EXOR gate 57. and the electrode 16c4 is 
connected to the other input terminal of the EXOR 57 . The 
•electrode 16c4 is Connected to the reset terminal of the 
flipflop 60. The electrode 16c4 is connected to one input 
of the EXOR gate 58 and the electrode 16c5 is connected to 
the other input terminal of the. EXOR gate 58. The electrode 
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16o5 is connected to the reset terminal of the flipflop 61. 
Each of the flipflops 61. 62. and 63 receives the clock at 
the clocK input terminal thereof, although these terminals 
and the clock are not shown. Upon completing counting, the 
timer 55 is designed to clear the flipflops 61. 62. and 63 
so that the flipflops 61. 62. and 63 outputs ■!■ at the 
output terminals Q thereof. The output terminals Q of the 
flipflops 59. 60. and 61 are respectively connected to the 
other input terminals of the AMD gates 62. 63. and 64. The 
output terminals of the EXOR gates 56 J 57. and 58 are 
respectively connected the remaining Input terminals of the 
AND gates 62. 63. and 64. The output terminals of the AND 
gates 62. 63. and 64 are respective!, j connected to the input 
terminals of the OR gate 65. The output terminal of the OR 
gate 65 is connected to the disable control input terminal 
of the timer 5.5. The timer 55 remains unchanged from that 
used in the first embodiment, end the discussion thereof is 
skipped here. The information processing device 7 is also 
identical to that used in the first embodiment, and;' *e 
discussion thereof Is also skipped here. 

,00701 The operation of the fourth embodiment is now 
discussed, referring to FIB. 6 and Fid. 7. FIG. 7 is a 
timing diagram showing the operation of the fourth 
embodiment. The abscissa represents time, while the 
„^™u represents signal* at various points of the circuit. 
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[0071] When the button 14 is pressed down against 
the urging of the unshovm coil spring j in the switching 
device 1 thus constructed, the electrically conductive 
rubber G of the movable contact 15C 16 put into contact with 
the electrode 16cl of the fixed contact assembly 16c. When 
the button 14 is further pressed down, the electrically 
conductive rubber G is deformed into contact with the 
electrodes 16cl and 16c2 of the fixed contact assembly 16c. 
When the button 14 is even further pressed down, the 
electrically conductive rubber G of the movable contact 15c 
is deformed into contact with the electrodes 16cl. 16c2, and 
16c3 of the fixed contact assembly 16c. As the contact area 
of the electrically conductive rubber G of the movable 
contact 15c is widened, the electrodes 16ol. 16c2. 16c3. 
16c4. and 16c5 are gradually grounded. The interconnection 
relationship between the electrically conductive rubber G 
and the electrodes 16cl, 16c2, 16c3. 16c4, and 16c5 is 
varied depending on the pressing force and speed acting on 
the button 14. The interconnection relationship of the 
electrodes 16ol. 16c2, 16c3, 16c4, and 16c5 of the fixed 
contact assembly 16c is fed to the interface 72 of the 
•information processing device 7. and is then transferred to 

the CPU 71. 

[0072] The flipflops V* «0> and 61 are set to "1" 
at the output terminals Q thereof at the default conditions 
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tnereof. For example, when the electrodes 16ol and 16c2 are 
put into contact with each other, the electrode !6c2 of the 
switch 3 hecon.es "0- in level (See FIG. 9(a)). This signal 
is output as the output of the switching device 1. In the 
signal output .cans 5. the on condition of the EXOR 56 is 
not estahlished. the EXOR 56 is not activated, and the timer 
55 remains Inoperative. The timer 55 outputs no digital 
signal relating to the operational time. 

[0073] When the electrodes 16dl. 16c2. and 16c3 are 
in contact with each other for a predetermined period of 
time, the electrodes 16c2 and 16c3 becomes "0" in level (see 
FIG 9(b)). This signal is fed to the information 
processing device 7 as the output signal of the switch 3 of 

the switching device 1. 

[0074] in the signal output means 5. the on 
condition of the EXOR 56 is established for a duration of 
time from tl to t2. and for a duration of time from time t3 
to time t4. and the EXOR 56 outputs T for the duration of 
time from time tl to time t2. and for the duration of .time 
f rem time t3 to time t4. Since the fllpflop 59 becomes "0- 
at time «. the AND gate 62 does not output -1" for the 
■uuratlon of time from time t3 to time ,t4. but outputs 1" 
for the duration of time from time tl to time t2 only. The 
ievel «!■ is fed to the disable control, input terminal of 
the timer 55 through the OR gat6.65. in this way. the 



time tl to time t2 is counted. 

. electroaes 16C1. 1602. 
(00751 Furthermore, when the elect 
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. ,„ , n thereof at time t». «• 
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output "1" at the output terminal thereof for the duration 
of time from time tl5 to time tl6, but outputs "1" for the 
duration of time from time til to time tl2. When these 
"l's" are fed to the OR gate 65, the OR gate outputs "1" at 
the output terminal thereof for the duration of time from 
time til to tl3. This signal is fed to the disable control 
input terminal of the timer 55. The timer 55 counts time 
for the duration of time from time til to time tl2. 

[0077] When the electrodes 16cl, 16c2, 16c3, 16c4, 
and 16c5 are all connected to each other for a predetermined 
duration of time, the electrodes 16c2, 16c3, 16c4, and 16c5 
becomes "0" in level (see FIG. 9(d)). This signal is fed to 
the information processing device 7 as the output signal of 
the switch 3. In the signal output means 5, the on 
condition of the EXOR gate 56 is established for a duration 
of time from time t21 to time t22 and for a duration of time 
from time t27 to time t28, and the on condition of the EXOR 
gate 57 is established for a duration of time from time t22 
to time t23, and for a duration of time from time t26 to 
time t27, and the on condition of the EXOR gate 58 is 
established for a duration of time from time t 23 to time t24, 
and for a duration of time from time t25 to time t26. 
Referring to FIG. 9(d). the EXOR gate 56 outputs "1" at the 
output terminal thereof for the duration of time from time 
t21 to time t22 and for the duration of time from time t27 

i 
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time t21 to time t24 is thus counted. The digital signal 
relating to the operational time is fCd to the CPU 71 of the 

i 

information processing device 7. ; 

i 

[0078] The CPU 71 performs a variety of processes, 
based on the change in the grounded (interconnected) state 
of the electrodes of 16cl, 16c2, 16c3, 16c4, and 16c5 of the 
fixed contact assembly 16c and the signal relating to the 
operational time from the signal output means 5. 

[0079] The fourth embodiment provides the same 
advantages as those of the first embodiment. Furthermore, 
since the fourth embodiment obtains the digital signal 
directly from the operational information of the button 14, 
the resistance measuring unit, the operational amplifier, 
and the A/D converter are dispensed with. 

[0080] <Fifth Embodiments FIG. 10 is a block diagram 
of a fifth embodiment of the switching device which is 
connected to the information processing device. In the 
fifth embodiment, components identical to those described in 
connection with the first embodiment are designated with the 
same reference numerals. 

[0081] A switching device Id shown in FIG. 10 is a 
modification of the switching device lc shown in FIG. 5, and 
is designed to output electrical signals responsive to an 
operational aihouht and operational time in the same way as 
in the first and fourth embbdin&ftts . the switching device 



iectricallV connected to the formation 
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aevice 7 to feed the e information 
operational amount an. operation* t^ _ 

4„. 7 The switching device lo 
processing device . slgna i responsive to 

— - — -T'JZZ - - »• — - " 

operated, and a slg ch ^ based 

sig nal relating to operational Ome - 
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£lfth embodiment incindes a cover . 
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16d2 between 16c2 and 16c3, I6d3 between 16c3 and 16c4, and 
16d4 between 16c4 and 16c5. The electrode 16cl is grounded. 
The electrodes 16c2, 16c3, 16c4, and 1665 are directly 
connected to the interface 32 of the. switch 3. The 
interface 32 receives a clock CLOCK. 

[0083] The signal output means! 5d is identical to 
that used in the fourth embodiment, a4d the discussion 

i 

thereof is skipped here. The information processing device 
7 is fully identical to that used in the first embodiment, 
and the discussion thereof is also skipped here. 

[0084] When the button 14 is pressed down against 
the urging of an unshown coil spring in the switching device 
Id thus constructed, the electrically ; conductive rubber G of 
the movable contact 15d is put into cdntact with the 
electrode 16dl of the fixed contact assembly 16d. When the 
button 14 is further pressed down* thd electrically 
conductive rubber G Of the movable coritact 15d is deformed 
into contact with the electrodes 16dl and 16d2. When the 
button 14 is even further pressed dbwri. the electrically 
conductive rubber G of the movable coritact lBd is deformed 
into contact with the electrodes 16dl, 16d2, and 16d3 of the 
fixed contact assembly led. As. the contact area of the 
electrically conductive rubber G of the movable contact 15d 
is widened, the electrodes i6di, 16d2, 16d3, 16d4, and 16d5 
are gradually grounded. The interconnection relationship 



, otrically conducts .^ber G an* the 
betwee „ the electric ^ ^ 16 d5 Is varied 

depending on the p tel ationship of the 
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contact assembly Md transferred to 
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[0086] The CPU 71 performs a v ate 
in the grounded (interconnected) 
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sixth embodiment is arranged by rethdving the signal output 
means 5 in the first embodiment arid then transferring the 
signal output means 5 to an information processing device 9. 
The information processing device 9 iricludes a CPU 91 and an 
interface 92. 

[0089] The CPU 91 receives a digital signal output 
from the switch 3, stores a change in the resistance value 
of a resistance sum Ro in the form of voltage, and detects, 
from these pieces of information, a change AR in the 
resistance value, a time segment At during which the change 
AR takes place, and an integral of the resistance change. 
The CPU 91 detects these signals as follows. The CPU 91 
samples the resistance sum Ro at regular intervals, compares 
the resistance value at this sampling time with the 
resistance value at the immediately prlior sampling time, and 
determines that the resistance value at the immediately 

i 
t 

i 

prior sampling time is a minimum value, when the resistance 
value at this sampling time is larger.; From this 

determination, the CPU 91 determines the time At from the 

'i 

start of the change in the resistance lvalue and the change 
AR in the resistance. The CPU 91 determines the integral of 
the changes in the resistance stito RO by summing all 
resistance values at sampling titties * ^he change AR in the 
resistance sum Ro> the time segment At:, and the integral of 
the. changes, thus determined by the CPU 91, are fed to the 
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information processing device 7. The information processing 
device 7 may functions as the information processing device 
9 as well. 

[0090] The embodiment of the ^witching device 

i 

described above may be applied in the j following fields. 

i 

[0091] Each switching device niay be used in a joint 
pad. In this case, the force applied on a button of the pad 
is compared with several references, dnd the input state of 
the button is determined to adjust th6 strength of an attack 
by a character in a martial art game, or the speed and 
strength of throwing motion or kicking motion of a character 
in a sports game. 

[0092] The switching device may be applied in a user 
recognizing keyboard. The mannet in which a user touches 
the key is learned by a personal fcohipiiter and is then set as 
a reference value . The personal computer compares the 
finger touch of the user with the reference value each time 
the user touches the keyboard. When a difference is large, 
the personal computer determines that someone else touches 
the keyboard, and may lock or ire^et Itself. Data relating 
to the finger touch may be a speed at which the key is 
pressed. 

[0093] Each of the above switching devices can be 
applied in a keyboard. When the switching device is applied 
in a keyboard, a reference Is established based on the force 
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applied on the button, and is stored in a personal computer. 
The finger touch is compared with the reference value. When 
the finger touch is strong, an uppercase letter may be 
selected, and when the finger touch is weak, a lowercase 
letter may be selected. Alternatively, when the finger 
touch is strong, a cursor is upward or downward moved on a 
page by page basis. When the finger touch is weak, the 
cursor is upward or downward moved on a line by line basis. 

[0094] The switching device may be used as a switch 
for setting time on a watch. When time is set on a watch, a 
force applied on the button is compared with a reference 
value. When the force is strong < time setting is performed 
on a hour by hour basis. When the force is weak, time 
setting is performed on a mintlte by minute basis. The 
switching device may be applied as a switch for setting an 
operational time of a timer. When the time of the timer is 
set, a force applied on a button is compared with a 
reference value. When the force is stronger than the 
reference value, the operational time is set on a hour by 
hour basis. When the force is weaker than the reference 
value, the operational time is set on fifteen minutes by 
fifteen minutes basis. When the switching device is applied 
in the timer, the pressing speed o£ the button may be 

■ i 

compared with a reference value. The Switching device may 
be applied as a switch in ah alarm clock. The manner in 



which the switch is pressed to stop the alarm clock is 
learned by a computer, and a reference* is set by the 
computer. When a user presses the switch, the computer 
compares the manner in which the switch has been pressed 
with the reference, and allows the alarm clock to function 
again if the difference between is large. 

[0095] The switching device may be used as a channel 
switch of a television receiver. A force applied on the 
channel switch in the television receiver is learned by a 
channel CPU, and a resulting reference, is stored. By 
comparing, with the reference, a force that is applied when 
a channel selection is performed, the fanner of channel 

selection is varied. 

[00961 The switching device may be applied as a hot- 
water discharge control device in a vacuum bottle. The 
switch is connected to a CPU, and hot jwater is discharged 
under the control of the CPU. A hot-water discharge 
quantity may be controlled to a desired amount according to 
the downward stroke and downward pressing speed of the 
switch. 

[0097] The switching device may be applied in a 
device that turns on or of f a tap. The opening or closing 
of the tap is controlled by a CPU; The switching device is 
connected to the CPU , and a tap.watet discharge rate is 
controlled in response to the downward stroke and downward 
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signal. These pieces of information are fed to the 
information processing device, thereby permitting the 

j 

information processing device to perform complex control. 

[0103] When the trapezoidally shaped, electrically 
conductive, movable rubber contact is jput into contact with 
the fixed contact assembly composed of| the plurality of 
regularly spaced electrodes in a position facing the movable 
contact in the switch, the electrically conductive rubber is 
deformed and comes into contact with each electrode. In 
this way, the contact area of the electrically conductive 
rubber with each electrode changes. The contact 
relationship of the movable rubber coiitact with the 
plurality of electrodes is directly picked up as a digital 
signal. The signal output means obtains information 
relating to the operational time of the switch. These 
pieces of information are fed to the information processing 
device, thereby permitting the information processing device 
to perform complex control. Since the digital signal is 
directly obtained, the A/D converter is dispensed with. 

[0104] When the semi-spherically shaped, 
electrically conductive, movable rubber contact is in 
.contact with the fixed contact assembly composed of the 
central electrode placed in the center of the assembly in a 
position facing the movable contact, and the plurality of 
regularly spaced rings of electrodes centered on the central 



electrode, in the switch, the electrically conductive rubber 
is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
These pieces of information are fed to the information 
processing device, thereby permitting the information 
processing device to perform complex Control. Since the 
digital signal is directly obtained, the A/D converter is 
dispensed with. 

[0105] When the switching device of the present 
invention is applied in the game machine, the movement of a 
character is controlled in response to the information such 
as the magnitude of the pressing force and the operational 
time of the button. The travel distance, the travel speed, 

and impact quantity of the characte r are controlled in a 

<c 

variety of ways. 

[Brief . Description o£ the DtaWings] 
[FIG. 1] 

FIG. 1 is a block diagram showing a first embodiment of the 
switching device of the present invention, 
[FIG* 2] 

FIG. 2 is a circuit diagram showing a signal output 
means of the first embodiment. 
[FIG. 3] 

FIG. 3 shows chairact eristics of operational signals 
generated in the first embodiment of t!he present invention. 
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[FIG. 4] 

FIG. 4 shows the operation of the first embodiment. 
[FIG. 5] 

FIG. 5 is a block diagram showing a second 
embodiment of the present invention. 
[FIG. 6] 

FIG. 6 is a block diagram showing a third embodiment 
of the present invention. 
[FIG. 7] 

FIG. 7 is a block diagram showing a fourth 

i 

embodiment of the present invention, j 
[FIG. 8] j 

i 

FIG. 8 is a circuit diagram showing the construction 
of a signal output means used in the fourth embodiment. 
[FIG. 9] 

FIG. 9. is a timing diagram showing the operation of 
the signal output means in the fourth embodiment. 
[FIG. 10] 

FIG. 10 is a block diagram showing a fifth ? 
embodiment of the present invention, 
[FIG. 11] 

FIG. 11 is a block diagram showing a sixth 
embodiment of the present invention, 
[Reference numerals] 
1 Switching devicS 
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3 , 3a. 


3b , 3c , and 3d Switches 

j 


5, 5a, 


t 

5b , 5c, and 5d Signal butput n 


7 


Information processing device 


9 


Information processing device 


71 


CPU 


72 


Interface 


91 


CPU 


92 


Interface 


13 


Cover 


14 


Button 



15, 15c, and 15d Movable contacts 
15a Movable magnet 

15b Movable electrode 

16, 16c, and 16d Fixed contacts 
16a Fixed coil 

16b . Fixed electrode 

16cl, 16c2, 16c3, 16c4, and 16c5 Electrodes 
16dl, 16d2, 16d3, 16d4, and 16d5 Electrodes 
19 Spacing 

19cl, 19c2, 19c3, and 19c4 Spacings 
19dl, 19d2, 19d3, and 19d4 Spacings 



DRAWINGS 
[FIG. 1] 

1 SWITCHING DEVICE 

7 INFORMATION PROCESSING DEVICE 

5 SIGNAL OUTPUT MEANS 

72 INTERFACE 

[FIG. 2] 

552 GATE 

553 COUNTER 

[FIG. 7] 

72 INTERFACE 
[FIG. 3] 
[FIG. 5] 

•72 INTERFACE 
[FIG. 4] 

I 

© OUTPUT VOLTAGE OF RESISTANCE MEASURING UNIT 21 

• .: • :.. • I 

• I 
I 

© OUTPUT Q OF FLIPFLOP 54 j 

• : . I 

• i 

• ■:' I 

[FIG. 6] 



72 



INTERFACE 



{FIG. 8] 

55 TIMER 

[FIG. 10] 

72 INTERFACE 

[FIG. 9] 

© OUTPUT OF EXOR GATE 56 

© OUTPUT OF EXOR GATE 57 

<D OUTPUT OF EXOR GATE 58 

© Q OUTPUT OF FLIPFLOP 59 
© Q OUTPUT OF FLIPFLOP 60 
© Q OUTPUT OF.FLIPFLOF 61 

© OUTPUT OF AND GATE 62 
© OUTPUT OF AND GATE 63 
® OUTPUT OF AND GATE 64 

<8> OUTPUT OF OR GATE 65 

[FIG. 11] 

1 SWITCHING DEVICE 



9 INFORMATION PROCESSING DEVICE 

92 INTERFACE 

TABLE 

[ TABLE 11 

© Switch operation 
© Contact area 
(D Resistance sum Ro 
© Switch not operated 

© Switch operated (with button 14 pressed) 
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